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(57)Abstract: 

PROBLEM TO BE SOLVED: To more efficiently activate atmospheric gas in a coating-forming 
chamber and to execute coating formation of high quality in the production of thin coating using an 
arc discharge plasma process. 

SOLUTION: The prescribed gas is introduced into a coating forming chamber 1 from gas 
introducing tubes 13 and 14, and furthermore, the degree of vacuum of the inside of the coating 
forming chamber 1 is held to a prescribed one. Then, d.c. arc discharge is executed from an anode 
part 3 to a cathode part 2 to generate plasma 4, and a desired vapor depositing material 6 is 
evaporated. Simultaneously, a substrate 10 is heated by a heater 9, moreover, the gas from the gas 
introducing tube 14 is heated by a filament 15, and the evaporating material 6 is adhered to the 
substrate 10 while the atmospheric gas is thermally activated. 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1 1 The cross section showing the outline composition of the 1st example of this invention 
[Drawing 2] The cross section showing the outline composition of the 2nd example of this invention 
[Drawing 31 The cross section showing the outline composition of the 3rd example of this invention 

[Drawing 4] Drawing showing the relation between the rate of crystallization of a silicon thin film, and the impression power of a filamen 
[Drawing 51 The cross section showing the outline composition of the conventional example 
[Description of Notations] 

1 Membrane Formation Chamber 

2 Cathode Section 

3 Anode Plate Section 

4 Plasma 

5 Electrode 

6 Vacuum Evaporationo Material 

7 DC Power Supply 

9 Heater 

10 Substrate 

11 Bulb 

14 Gas Introduction Pipe 

15 Filament (Heating Means) 

16 DC Power Supply 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Embodiments of the Invention] this invention relates to the thin film production equipment and the thin film production method of havin 

used the arc discharge plasma process. 

[0002] 

[Description of the Prior Art] Drawing 5 is the cross section showing the outline composition of the thin film production equipment using 
general DC arc electric discharge plasma. In this drawing, 1 is a membrane formation chamber and the plasma 4 by arc discharge is form 
from the anode plate section 3 towards the cathode section 2. It is the vacuum evaporationo material with which 5 was prepared in the 
electrode of the cathode section 2, and 6 was prepared in the anode plate section 3, and DC power supply 7 are connected among these. 
[0003] Moreover, 8 is a susceptor with the heater 9 and the substrate 10 is attached in the bottom. As for the bulb for 1 1 making the insid 
of a chamber a vacuum through an exhaust pipe 12, and 13, the gas introduction pipe by the side of cathode and 14 are the gas introducti 
pipes by the side of a chamber. 

[0004] On the occasion of production of the thin film by vacuum deposition, the chemical-vapor-deposition method, etc., the membrane 
formation equipment which attached the plasma gun which can generate DC arc electric discharge as conventionally shown in drawing 5 
used. A good film is producible by activating the controlled atmosphere in a chamber by DC arc electric discharge during membrane 
formation. 

[0005] Moreover, arc discharge can generate active species, such as more ion and a radical, in low electron temperature as compared wit 

glow discharge for high electron density. And a better film is producible with an operation of these active species. 

[0006] 

[Problem(s) to be Solved by the Invention] However, if it is in the above conventional thin film production equipments, although the 
controlled atmosphere in a membrane formation chamber is activable to some extent with DC arc electric discharge, still sufficient 
activation cannot be performed and a quality film cannot be produced. 

[0007] Moreover, since plasma occurs between [ whole ] anode plate-cathode, it is difficult to make it generate efficiently in the place of 
request of the specific gas in a controlled atmosphere. 

[0008] this invention aims at offering the thin film production equipment which it was able to be made paying attention to the above 
troubles, the controlled atmosphere in a membrane formation chamber can be activated more efficiently, and a quality film can be produc 
and can generate the specific gas in a controlled atmosphere efficiently easily in a desired place, and the thin film production method. 
[0009] 

[Means for Solving the Problem] The thin film production equipment and the thin film production method concerning this invention are 
constituted as follows. 

[0010] (1) In the thin film production equipment using arc discharge plasma, the heating means to which the thermal activation of the gas 
this membrane formation chamber is carried out was established in the membrane formation chamber which allotted the substrate to whic 
thin film material is made to adhere. 

[001 1] (2) In the composition of the above (1), the heating means has been arranged near the delivery of the gas introduction pipe into a 
membrane formation chamber. 

[0012] (3) In the composition of the above (1), the heating means was prepared in the substrate and the position which counters on the 
average. 

[0013] (4) In the composition of the above (1), the heating means was prepared in the substrate near the delivery of the gas introduction p 
into a membrane formation chamber, and the position which counters. 

[0014] (5) The above (1) or (4) The heating means was made into the resistance heating component in which composition. 

[0015] (6) The above (1) or (4) In which composition, the filament was used for the heating means, rather than the wall potential of plasm 

bias of the potential is just carried out, and it was heated. 

[0016] (7) In the thin film production method using arc discharge plasma, while generating plasma by arc discharge within the membrane 
formation chamber which allotted the substrate to which a thin film material is made to adhere, the gas in this membrane formation cham 
is heated by the heating means, and was made to carry out thermal activation. 

[0017] (8) In the composition of the above (7), a filament is used for a heating means and the filament was heated by more nearly just tha 

the wall potential of plasma carrying out bias of the potential of this filament. 

[0018] 

[Embodiments of the Invention] Drawing 1 is the cross section showing the outline composition of the thin film production equipment by 
the 1 st example of this invention, and the same sign as drawing 5 shows the same component. 

[0019] In drawing 1 , 1 is the membrane formation chamber in which a thin film is formed, and the plasma 4 by arc discharge is formed 
from the downward anode pl ate section 3 t owards the cathode s ection j of the side. It is the vacuum evaporationo material with w hich 5 
prepared in the electrode of the cathode section^, and 6 was preparedln the anode plate section 3, andDCTpower supply 7 are cormectecT 
among these. "* " 

[0020] The substratelO in which 8 is a susceptor with the heater 9 and the bottom adheres to a thin film is attached. As for the bulb for 1 


gas introduction pipes by the side of a chamber. http://vwvw4.ipdl.jpo.go.jp/cgi-bin/tran_.vveb_cg 
[0021] 15 is the filament prepared as a h^jkig means for carrying out the thermal activatk|^jthe controlled atmosphere in the membra 
formation, chamber 1, and is arranged ne^^ delivery of the gas introduction pipe 14. 16 raBfe DC power supply connected to the filam 
1 5, rather than the wall potential of plasma 4, just carries out bias of the potential of a filament 1 5, and heats it. 

[0022] As mentioned above, in the composition which formed the filament 15 as a heating means to heat a controlled atmosphere, in the 
membrane formation chamber 1, although membrane formation process is the same as that of the equipment of drawing 5 , the thermal 
activation of a controlled atmosphere is performed by heating of a filament 15 during membrane formation. Heating of this filament 15 is 
performed by more nearly just than the wall potential of plasma 4 carrying out bias of the potential of a filament 15 by DC power supply 
and since the electron which exists in plasma 4 flows into a filament 15, a filament 15 burns. And the controlled atmosphere near this 
red-hot filament 15 is activated by operation of the thermoelectron emitted from the heat of a filament 15, or here. 
[0023] Therefore, in addition to being activated by operation of arc discharge, the controlled atmosphere in the membrane formation 
chamber 1 is further activated by operation of an above-mentioned heat filament. For this reason, active species, such as more ion and a 
radical, can occur and a film better than the film produced only by arc discharge by these active species of a lot of can be made to adhere 
a substrate 10. 

[0024] Although it is made to activate intensively the gas which entered from the gas introduction pipe 14 by the filament 15 by this 
example here, the size of this filament 15, a configuration, and an arrangement position can be variously set up according to the purpose 
the film formation. For example, you may make it form a filament 15 in a substrate 10 and the position which counters on the average lik 
the 2nd example of drawing 2 . 

[0025] In the case of the example of drawing 2 , the whole gas which reaches a substrate 10 can be activated efficiently, and a quality film 
can be produced like an above-mentioned example. Moreover, the composition of drawing 1 and drawing 2 is combined, you may make 
activate simultaneously the gas near the delivery of the gas introduction pipe 14, and near a substrate, and a better film can be made to 
adhere to a substrate 10. 

[0026] Thus, by changing the configuration and position of a filament 15, the controlled atmosphere in the membrane formation chambe 
can be activated more efficiently, and the specific gas in a controlled atmosphere can be generated efficiently easily in a desired place. 
[0027] Drawing 3 is drawing showing the 3rd example of this invention, this example heats this by DC power supply 16 by making a 
filament 15 into a resistance heating component. Like each above-mentioned example also as such a heating method, the controlled 
atmosphere in the membrane formation chamber 1 can be activated efficiently, and good membrane formation is obtained. 
[0028] Moreover, there are many heating methods besides the heating method of each above-mentioned example, and even if it uses whi 
method, the equivalent operation effect can be acquired. For example, the gas introduction pipe 14 can be heated at a direct heater. 
[0029] Next, the production process of a polycrystal silicon thin film is explained as a concrete example. In this case, it sets to the 
equipment shown in drawing 1 , and is Ar gas from 30sccm(s) and another gas introduction pipe 14 from the gas introduction pipe 13 by 
side of cathode H2 Gas is passed 120 seems, respectively and a bulb 1 1 maintains the inside of the membrane formation chamber 1 at the 
state of 70mTorr(s). 

[0030] And the plasma 4 by DC arc electric discharge is generated under the conditions of 80V and 200A by DC power supply 7, and th 
raw material silicon which is the vacuum evaporationo material 6 in the jar which gets anode plate section 3 is evaporated. H2 which hea 
the glass substrate at 300 degrees C at the heater 9 as a substrate 10, and heated the filament 15 with the power of 0-300W by DC power 
supply 16, and was simultaneously supplied from the above-mentioned introductory pipe 14 at this time A silicon film is made to adhere 
glass substrate, performing the thermal activation of gas. 

[0031] Drawing 4 is the impression power (Power) of the rate of crystallization of a polycrystal silicon film (Volume Fraction 
ofCrystalline), and a filament 15 produced as mentioned above. It is drawing showing a relation and the dependency of the filament 
impression power (W) of the rate of crystallization of the polycrystal silicon film estimated from the Raman spectrum (%) is shown. 
[0032] Like illustration, although the rate of crystallization when not using a filament 15 is 50 - 60%, the rate of crystallization when hea 
a filament 15 with the power of about 300 W is improving even to 80%. This experimental result shows that the heat filament in the exam 
of this invention is effective in crystallization of a silicon film. 
[0033] 

[Effect of the Invention] As mentioned above, since the heating means to which the thermal activation of the gas in a membrane formatio 
chamber is carried out was established according to this invention, the controlled atmosphere in a membrane formation chamber can be 
activated more efficiently, and a quality film can be produced, and it is effective in the ability to generate the specific gas in a controlled 
atmosphere efficiently easily in a desired place. 
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the inside of the coating forming chamber 1 is held to a prescribed one. Then, 
d.c. arc discharge is executed from an anode part 3 to a cathode part 2 to 
generate plasma 4, and a desired vapor depositing material 6 is evaporated. 
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